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(54) TiUc: METHOD OF MANUFACTURING OBLONG CAPSULES 
(57) Abstract 

The present invention relates to a method of manufacturing oblong 
canisters for storing spent nuclear fuel elements. This method is characterized 
in that a bundle of tubes (2) the length of the canister arc joined together to 
form a parcel, by means of welding for instance, around which parcel a casing 
(9) of metal is cast 
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Method of manufacturing oblong capsules. 
Technical field: 

The present invention relates to a method of manufacturing oblong 
5 canisters for storing spent nuclear fuel elements. 

Background art: 

Casting long objects with internal cavities while retaining the 
straightness of the cavities is problematical. This applies particularly to 
10 canisters for storing spent nuclear fuel elements. When complete such 
canisters shall be sealed at the ends and surrounded by an outer casing 
of copper. This is a method known per se, but it is important that the 
cavities in the canisters are straight. Furthermore, the casting may nop 
be too complicated and thus expensive. 

15 

Description of the invention: 

The method according to the ijivention aims at solving these problems 
and is characterised in that a bundle of tubes the length of the canister 
are joined together to form a parcel around which a casing of metal is 
20 cast. According to this method sand cores or other types of nuclear 
material are replaced when the cavities are cast. Straight cavities are 
obtained in a simple and efficient maimer. Tubes having square or 
round cross section or tubes of some other cross section may be used in 
the parcel to be joined together, by welding for instance. 

25 

In a suitable embodiment, for instance, twelve square tubes are used 
which are joined together and fixed in the desired grouping, by welding 
for instance, or bracing between the tubes, after which the tube parcel is 
filled with filler as required, e.g. ladle lining, and pre-heated. The pre- 

30 heated tube parcel is placed in the lower part of a casting mould and the 
other parts of the mould are positioned, after which casting of the 
casing is performed in vertical position, or horizontal position if its size 
permits, and with casting gates at different levels, for instance. The 
metal used is steel SS 1306, for instance, or some other material. The 

35 canister shall be long, having a lengthrdiameter ratio of between 3:1 and 
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6:1, but other ratios are also possible. Equipment can be built for 
extreme proportions. 

One advantage with the method is that strict straightness tolerances or 
5 other tolerances for the canister can be obtained and, of course, that the 
canister can be produced at aU. The requirement (in the case of square 
tubes) may be that a gauge with dimensions 153:153:4500 shall be passed 
through the cavity of the canister. 

10 The finished canister shall primarily be used for storing spent nuclear 
fuel elements or other material and shall be sealed all around and at 
the ends in known manner with an outer casing of copper. 

Brief description of the drawings: 
15 The method according to the invention is exemplified in the 
accompanying drawings. Figure 1 shows a longitudinal section of a 
canister to be cast and Figure 2 shows the same canister in cross section. 
Figure 3 shows a cross section through a parcel of square tubes. 

20 Description of embodiment: 

Figures 1 and 2 show a finished canister, in this case a parcel of twelve 
square tubes (2) which have been welded together to a parcel and filled 
with filler, after which pre-heating may be performed if necessary. The 
ratio between the canister length (L) and its diameter (D) is here 4.9:1. 

25 When the fuel elements have been placed in the canister it shall be 
surrounded by an outer casing of copper (1) and end pieces of the same 
material. 

The welded parcel of tubes (Figures 1 and 2) is placed upright and fixed 
30 in the lower part or core of a casting mould. The other parts of the 
mould are positioned and the casting in steel is performed in vertical 
or horizontal position, e.g. through casting gates at different levels. 
The material of the tubes is normally steel, SS 1312, and the casting is 
performed in steel with a wall thickness of 10 nun. When the casting 
35 body has cooled the ladle Uning is empfied out. One or more casting 
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3 

gates can be used at one or more levels, determined by casting weight, 
dimensions, etc. 

Figure 3 shows the square tubes and the straight cavities (2) with 
5 bracing (5) welded between the tubes (2). After insertion of the 
elements the canister is enclosed in copper in known manner. 

The method according to the invention can be varied in many ways 
within the scope of the following claims. 
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CLAIMS 

1. A method of manufacturing an oblong canister for storing 
spent nuclear fuel elements, characterized in that a 

5 bundle of tubes (2) the length of the canister are joined together to form 
a parcel around which a casing (9) of metal is cast. 

2. A method as claimed in claim 1, characterized in 
that a number of tubes (2) are welded together as bracing (5) between 

10 the tubes, after which the parcel of tubes is filled with filler, e.g. ladle 
lining, and pre-heated if necessary. 

3. A method as claimed in claim 2, characterized in 
that the pre-heated tube parcel is secured in the lower part of a 

15 casting mould and the other parts are positioned, after which casting of 
the casing is perfonned in vertical position. 

4. A method as claimed in claims 1-3, characterized in 
that the welded parcel (2) consists of a number of square tubes. 

20 

5. A method as claimed in any of the preceding claims, 
characterized in that the tubes are straight and /or parallel 
with each other. 

25 6. A method as claimed in claims 1-3, characterized in 

that the casting is performed at different levels. 

7. A method as claimed in any of the preceding claims, 

characterized in that the casing (9) consists of steel SS 1306. 

30 
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